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Description 

Piot<* of the Invention 

5 This invention retates to a novel method for developing positive photoresists, and more particulariy to a 

process for developing alkali soluble resin/diazoketone photoresists so as to increase the developing rate dif- Y 
ferenoe, tenned contrast, between the exposed and unexposed resist The invention resides in the discovery 
that when a photoresist film Is contacted with a aqueous solution of an organic base and a cationic suif aclant 
prior to development in a aqueous solution of an organic base and a fiuorochemlcal surfactant, the developing 

10 rate of the unexposed resist is virtually zero resulting in very high contrast Futhemtore the exposed photoresist 
develops cleanly to the substrate and the patterns have vertkal edge profties. 

Pescriptton of the Prior Art 

15 Photoresists are ^icaliy films which change their solubility response to a developer solution after exposure 
to an inadiatbn source, such as ultraviolet light. As a consequence of the exposure, a different dissolution rate 
In the developer exists between the exposed and unexposed (masked over) p(»ttons of the photoreslstHim thus 
producing the mask pattern in tiie photoresist film after development Those photoresists which become more 
soluble In the exposed regions are referred to as po^tive photoresists and are the type addressed in this inven- 

Positive photoresists typically consist of an aqueous aikaitne soluble resin, such as novolac resin or poly- 
(p-hydro7^styrene), and a diazonaphthoquinone sulfonic acid ester dissolved In an organic solvent The resist 
Is usually applied by a spin casting technique to silicon wafers v^lch may have a thfn coating of sHicon di<2xide, 
aluminum, silicon nitride, glass or other material Really used In the fabricatkin of integrated drcuits. 
25 The coated wafers are exposed to light through a mask whteh provides a pattern for tniilding the various 
circuit components on the wafer. The pattern is developed by dip|>ing, spra^ng or placing a puddle of developer 
solution on the wafer. 

The developer used is usually an aqueous base sdutton of either Inorganic bases sudi as KOH, NaOH 
and NaaSlOa or ivganlc t>ases such as tetramethylanvnonium hydroxide and (2-hydroxyethyl}trlnr)ethylam- 

30 monium hydroxide. The lnc»panic, metal ion conteining bases are not prefenred for integrated circuit patterning 
due to possible mobile ion contemination of the devices. 

Typically, the alteration of the soiubillty of the photoresist in the developer is only a relative change; con- 
sequently, even the unexposed portions of the photoresist dissolve to some extent Any process that enhances 
the developing rate difference between the relafivety soluble exposed and rdatively insoluble unexposed photo- 

35 resist film is advantageous. It Is highly desirable that during development there be as llUie attack as possible 
on the unexposed resist under conditions which lead to complete removal of exposed resist down to the sub- 
strate. The lower the dissolution rate of the unexposed resist relative to the exposed resist the higher the con- 
trast IHigh contrast gh^es a pattern with well defined vertical side walls and little change in the pattern over 
inregular surface topography. 

40 Fluorocarbon and organic add surfactents have been used with inorganic developers to adtieve high con- 
trast as disdosed in U. S. Patent Application Nos. 06/505,571 and 06/860,600, respecth^ely. Likewise, quat- 
ernary ammonium surfactants have been used with oiiganic base developers. However, in both cases toe 
surfactent is quickly depleted, typically after just a single dip in the developer bath, thus losing high contrast 
imparted by the surfactent and making the process difficult to control. In addition, the organic base developer 

45 with the quantemary ammonium surfiactent does not dean the residue from the exposed areas reliably. 

Another developing method, disclosed in U. S. Patent No. 3,961,100, uses a double develop process with- 
out surfactants to improve the sensitivity and reduce the film loss resulting in higher contrast This represents 
only a marginal improvement compared to the contrast achieved with this invention. 

Another method, disdosed in U. S. Patent No. 4,212,935 employes an organic solvent soak to reduce the J!' 

so attedc of the developer on the unexposed resist film. Th\B treatment removes the lower molecular weight resin ' 
from the fDm and thus lowers the developing rate of the surface of resist In the exposed areas the developing 
rate of tiie surface is still sufficient for the developer to break through to the underlying untreated resist The 
result of such treatment Is an undercut profDe and little attack on the unexposed resist The process is lengthy 
and difficult to control as disdosed in IBM Technical Bulletin. Vol. 27, No. 1A, pp. 377-378 (June, 1964). The 

as solvents, parficulartychlorobenzene, are hazardous to hantfie. 

Other techniques have been disdosed for chemically treating the coated photoresist for generating the 
undercut profi for metel lift-off processes. Various such techniques are disdosed in U. S. Patent No. 
4,212,935, butdo not address them thodandoomposlfi ns disdosed in th^inventton in order to achieve high 
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contrastp no unexposed film loss and the ther benefits of the process to be disclosed in this invention. 

A need exists for an oiganic base, aqueous developer which is capable of providing a high contrast value 
(gamma) of at I astfiv (5) without sacrificing s nslthrlt/ and which att^ns the foregoing advantages and mln^ 
mizas the stated drawbacks. 

5 

CROSS-REFERENCE TO RELATED APPUCATIONS 

References made to copending U/S. Patent Applications, Serial No. 767,318, filed on August 19, 1985, 
which is a Divisional Application of Serial No. 505,571, filed on June 17, 1983 (now abandoned) and which 
10 relates to a process of developing radiation sensitive positive resist fiims using a fluorocarbon surfactant con- 
taining developer solution and to U. S. Patent Application No. 660,600, filed on October 5. 1984, which relates 
to a process of developing radiation sensitive posithre resist films using certain caiboiQdated surfieictants. 

SUMMARY OF THE INVEMTIOW 

IS 

In accordance with the invention, it has been discovered that first contacting an exposed photoresist film 
with an aqueous solution consisting of an organic base and a cationic surfactant followed by a water rinse then 
contacting the photoresist film v/tth an aqueous developer solution containing an oiiganic base and a fluorocar- 
bon surfactant gives veiy high contrast and dean pattems with vertical or, sometimes, undercut profiles. 

20 This first or predlp solution is neither sufficiently concentrated nor are the contact conditions sufficient to 
develop the photoresist The developer solution, however, is sufficiently eflectlve to develop the exposed photo- 
resist in a a time period of from a few seconds to a few minutes depending on the desired process. 

The quaternary ammonium surfactant complexes with the resin to fonn a developer resistant layer. This 
barrier layer prevents the developer fifom attacking the unexposed resist while not sufficient to inhibit the attack 

25 of the developer on the exposed resist Since the quaternary ammonium surfactant is In a predlp bath, it is not 
depleted by compiexing with the dissolved resin fiiom the developing bath. The fluorocarbon surfactant in the 
- developer bath aids the developing by making the developer more aggressive without increasing ^e base 
strength or concentration, thus the developer is able to clean out the pattems and eliminate the residue with 
no significant loss of senslthfity, 

30 The photoresists employed with the developing process of the present invention are positive acting, i.e., 
those in which the exposed portions of the composition become more soluble upon exposure. 

Suitable sensitizers used In positive photoresists of this kind are diazo ketones having diazo and kefo 
groups at ad^oent positions on the molecule, such as the quinone-diazide sulfonic add derivatives. Suitable 
alkali soluble resins must be employed in tiie photoresists. Those contemplated by this invenfkin are the prep- 

35 olymertzed phenolic-aldehyde resins, e.g., phenol formaldehyde, which are known as novoiacs and are avail- 
able commercialiy. Resins of this kind are disclosed, for example, in U.S. Patent 3,201,239; 3,868,254; 
4,123,219 and 4,173,470, the disclosures of which are incorporated herein by reference. These phenolic-al- 
dehyde resinous compounds must be soluble in organb solvents and aqueous alkaline solutions. 

The predlp bath consists of a aqueous sdution of an organic base and a catlonte surfactant Bases that 

40 can be used belong to the general class of water soluble organic bases. Examples from the class are tet- 
ramethyiammonium hydroxide, (2-hydrQxyethyl)trimethylammonium hydroxide and tetra-(2-hydroxyethyt)am- 
monhjm hydroxide. This list is lliustrattve of the type of bases that can be used in the predlp bath but should 
not be construed as being definifive. 

The oonoantrations of base In the predlp bath should be sufficiency low that there is no significant dissol- 

45 utbn of the photoresist films resulting in measurable fflm loss in the exposed portion of the resist film. Since 
photoresists vary in the ease with which they dissolve in aqueous base solutions, it will be necessary to adjust 
the base concentration to the solubility characteristics of the resist The concentration of base In the predip 
solution may range from 0.1% to 100% of the concentration of base in the developer. The preferred range Is 
between 25 to 75% of the base strength in the developer. The most prefen-ed range is about 50% of the base 

50 strength in the developer. 

Following the predip treatment the photoresist film is rinsed then contacted with the developer. The base 
used in preparing the developer formulation may be selected from the general dass of water soluble organic 
bases. T tramethylammonium hydroxide, (2-hydroxy thyl)trimethylamm nium hydroxide, tetra-{2-hyd- 
roxyethyf)amnfK)nium hydroxid are illustrative of the types of bases that can be us d in th dev loper but 

65 should not be considered deftnltiv . Since photoresists vary in the ease with which they dissolve In aqu ous 
base solutions. It will be necessary to adjust the base concentration to the solubility characteristics of the resist 
Following the process and using the compositions of tii solutions of this Invention imparts high contrast 
(gamma greater tiian S) to positive photoresists of the diazonaphtiioquinone photoactiv oompound/novolac 
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resin type photoresists with no un xposed photoresist fflm loss and n significant loss of sensitivity. The pat- 
terns produced by this process have vertical edge profil s and there Is no residual resist on th substrate in 
the areas where the exposed resist was developed away. 

6 DESCRIPTION OF THE PREFERRED EMEiODlMENT 

The invention constitutes a process of contacting a positive acting photoresist with a predip solution, rinsing 
. the substrate, developing, rinsing and drying In order to obtain high contrast resulting In vertical profiles, high 
resolution capdbflities, no unexposed resist film loss and good sensitivity. The compositions of the predip sol- 
to utton and developer solutions are critical to achieving the performance. 

The process is used with a diazonaphthoqufnone-type photoactive compound and novolac resin based 
photoresist Typicaliyt the photoresist is spin coated from solution on a silicon substrate or other such substrates 
used In the manufacture of Integrated circuits or photomasks. The resist is then dried by baldng at about 1 0O^'C 
for about 30 nnlnutes in a convection oven; other baking processes, such as hot plate, will suffice. After the 
IB,, resist and substrate have cooled, the resist is irradiated by uttravicdet light or other actintc radiation to form a 
pattern of exposed and unexposed resist 

The resist coated substrate is then contacted with the predip solution for a time from 0.5 seconds to 30 
minutes, more preferably from 10 seconds to 2 minutes, and most preferably one minute. The predip solution 
consists of, but Is not limited to, an organic base and quaternary ammonium surfactenL 
20 The base used in the predip solution may be selected from water soluble organic bases but more preferably 
Irom tetramethyiammonium hydroxide, (2-hydroxyethyt)trimethylammoriium hydro}dde and tetra-<2-hyd- 
roxyethyl)ammonium hydroxide but most preferably tetFamethy^ammonhim hydroxide. The concentration of the 
base in the predip solution should be between 0.001 to 0.5N or more preferably from 0.05 to 0.3N. 
The surfactants that can be used in the predip bath include compositions such as: 

25 

»3 

< ) 

N* X" 

/ \ 

where Ra is a cyclic group of from 2 to 6 carbons with from 0 to 3 heteroatoms chosen from the group O, N and 
S provide that each heteroatom is not t>onded to another or a quaternary nitrogen. Rt are saturated or unsato- 
rated, straight or branched hydrocarbon chains of ^m 6 to 20 carbocm. R2 is the same as R^ except has 1 to 
120 carbon atoms. X- may be Ch,h Br, CH3SO4- or CH3CH2S04- . An example of a member of this class is 
Example A in Table I. 

Other surfactante that can be used in the predip bath include compositions such as: 

R — N— H, X 

I ^ 

« R4 



30 



40 



where Ri and R2 are as described above; R3 is an alkyi group of between 1 and 4 carbons; and R4 is a saturated 
or unsaturated straight or branched hydrocarbon chain of from 1 to 4 carbons, 1 to 4 quaternary ammonium 
so groups of the formula: 

^N^RbRcRt) 

wherein R5 is a saturated or unsaturated straight or branched hydrocarbon chain of from 1 to 20 carbons, Re 
and R7 are the same or dHierent and each is an ali^ group of from 1 to 4 carbons, or phenalkyi v^erein the* 
alkyI moiety has torn 0 to 3 cari>ons. Examples of members of this dass are E)^mple B and Example C hi 
55 Tabl 1. 

Other surfactante that can be used in the predip bath include composffions such as: 
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^ I ^ 

where R^isb hydrocarbon chain derived from coconut oils. and are hydroxy alkyi groups containing be- 
tween 1 and 4 carbons. An example of this class of compound is Example D in Table I. 

The concentration of catlonic surfactant in the predip bath may be from 0.0001 to 1.0% by weight of the 
10 predip bath. Tlie preferred concentration range Is t>etween 0.001 and 0.75% and the most preferred range is 
between 0,01 and 0.25%. 

The substrate is then rinsed for a minimum period of time preferably greater than 10 seconds with deionized 
water and more preferably for one minute. 

The substrate is then contacted with the developer solution until the resist that received proper exposure 
15 has dissolved cleanly away with no unexposed resist loss and more preferably for at least 1 0 seconds and most 
preferably more than GO seconds. 

the developer solution consists of, but is not limited to, an organic base and fluorocarbon surfactant The 
base used in the developer solution may be selected from water soluble organic bases, and more preferably 
tetramethylammonium hydroxide, (2-hydroxyethyl)trimethylammonium hydroxide and tetra-(2«hyd- 
20 raxyethyl)ammonium hydroxide, but most preferably tefaame^yfammonium hydroxide. Preferably, the base in 
the developer and in the predip are the same. 

The surfactants that can be used In the developer bath are those characterized by formula: 

RrY-(CH2CH20)„R 

where Y is a a radical selected from the group -DH2CH2O-, -SO2NRS -SOr. -S02N(R')CH2C02-i -CO2- and - 
25 CO-NR* wherein ^ is either a straight or branched chain of the formula C^zp^i where p is an integer from 3 
to 17; and wherein R is hydrogen or an acyl or allcyl radical of 1 to 30 carbon atoms and m is an integer of 2 
to 26 and preferably where m is an integer of 5 to 26, and R' is hydrogen or an allcyl radical of 1 to 6 carbon 
atoms. The surfactant in the developer may be selected from those mentioned above but more preferably from 
those in Table II and most preferably Example A from Table II. 
30 The developer bath operates at a pH of at least 9 and preferably at a pH above about 1 0.5 and most pref- 
erably above a pH of 12. The concentration of the organic base In the developer must be varied depending on 
the soiubDity characterisScs of the photoresist and on the developing process In orderto obtain the desired sen- 
sitivity without unexposed photoresistfilm loss. The concentrations of the base in the developer solution should 
be between 0.05 £0 IN or more preferably from 0.1 to 0.5N. 
35 The concentration of fluorocarbon surfiactant in the developer may be in the range from 0.001 to 5% by 
weight of the total developer solution. The preferred range is 0.005 to 2%. 

The following examples are illustrative of the invention. The enumeration of details in the examples should 
not be interpreted as a limitation on the invention except as may be expressed in the appended claims. 

40 PRB»ARATION OF THE PHOTORESIST FOR DEVELOPING 

The wafers were coated, prebaked and exposed in a conventional manner. The fdliowing is provided as 
typical. 

The photoresist coating was prepared by spin coating the resist solution on a silicon wafer substrate. The 
45 silicon wafer had been subjected to a 200°C dehydration balce for sixteen (16) hours; and then treated with a 
50% hexamethyldisllazane solution in xylene for twenty seconds immediately prior to applying the photoresist 
for coating. The wafers were spun so as to provide a 1 micrometer (|im) thick film. The coated wafers were 
baked at 100°C for 30 minutes in a forced air convection oven. After baking, the wafers were exposed to 
ultravblet light through step tablet resolution mask with windows of various optical density so as to provide vari- 
50 ous exposure levels on the same wafer. The incident exposure was a range of exposure from no exposure to 
sufficient exposure for the resist to develop to the substrate. The contrast was determined from the slope of a 
line drawn parallel to the descending portion of a plot of the normalized film thickness reniaining after developing 
vs. the common logarfthm of the e[xposure. 

BS DEVELOPING THE PHOTORESIST 

Th resist fDms In the following examples were prepared for devetoping as d scrib d above. 



5 



EP 0231 028 B1 



EXAMPLE 1 
(Comparative) 

6 The photoresist was contacted with a 0.376N tetramethylammoniuin hydroxide aqueous base solution con- 
taming 1% by weight of the totai solution of the surfactant in Example A of Table 11 for 75 seconds at as^'C. The 
substrate was then rinsed in deionized water for 60 seconds and dried with nitrogen. The results are shown in 
Table III. 

10 EXAMPLE 2 

(Comparative) 

The photoresist was contacted with deionized water for 60 seconds at 22''C and ^en developed as des^ 
IS cribed in Example 1 . The results are shown In Table IIL 

EXAMPLES 

(Comparative) 

20 

The photoresist was contacted with a 0.189N tetmmethylammonium hydroxide aqueous base solution for 
30 seconds at 25"C. The substrate was ilnsed with deionized water for 60 seconds, then developed in the 
developer as described in Example 1. The results are shown in Table ill. 

25 EXAMPLE 4 

the photoresist was contacted with a 0.1 89N tetrameth)^ammonium hydroxide aqueous base solution con- 
tain ing 0.0025% by weight of the total solution of the surfactant in Example A of Tabie I for 30 seconds at 25''C. 
The substrate was rinsed with deionized water for 60 seconds, then developed In the developer as described 
30 in Example 1. The results are shown in Table IIL 

EXAMPLES 

The photoresist was contacted with a 0.189N tetramethylammonium hydroxide aqueous base solution con- 
35 tabling 0.0015% by weight of the total solufion of the surfiactant in Example B of Table i for 30 seconds at 25"^. 
The substrate was rinsed with deionized water for 60 seconds, then developed in the developer as described 
In Example 1. The results are shown In Table III. 

EXAMPLE 6 

40 

The photoresist was contacted with a 0.189N tetramethylammonium hydroxide aqueous base solution con- 
taining 0.002% by weight of the total solution of the surfactant in Example 0 of Table I for 30 seconds at 25''C. 
The substrate was rinsed with deionized water for 60 seconds, then developed in the developer as described 
in Example 1 . The results are shown in Table IIL 

45 

EXAMPLE 7 

The photoresist was contacted with a 0.1 89N tetramethylammonium hydroxide aqueous base sohition con- 
taining 0.005% by weight of the total solution of the surfactant In Example 0 of Table 1 for 30 seconds at 25**C. 
so The substrate was rinsed with deionized water for 60 seconds, then developed in the developer as described 
In Example 1. The results are shown in Table III. 
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TABLE X 

EXAMPLE SURFACTANT 

A C^H- , CH^ CH 



10 



20 



25 



30 



35 



40 



SO 



VT 0 C2H5-SO." 

/ \ / 2 5 4 

CjHg CHj 



IS I ^ 



CH, CH- 

■ I I 
CI" ICj^^Hjg— Ni-CCHj)— Ni-CH3l Cl* 



CHjCHjOH 



TABLE IZ 



Example fluerosttrfactant 



A cr3(CF2)g-CH2CH20-(CH2CH20)4H 

B CF3 ( CFj ) 5-C0-N( CH3 )-{ CHjCHjO ) 12-^^3 

C CP3 ( CPj ) g-SOj-MH-C CHjCHjO) j^-CHj 

46 D CFjCCFjlg-SOj-O-CCHjCHjOjg-CHj 

E CF3(CP2)5-C02-(CH2CH20)g-C4Hg 



55 



CF3 ( CFj ) 7-SO2-N- ( CH2CH2O ) i5-CO-C^^H25 
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TABLE III 
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SENSITIVITY 


CONTRAST 


FILM LOSS 


WALL ANGLE 








(ttJ/cnM 


(ganna) 


(») 
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1 


30 


1.6 


6 


80 






2 


30 


1.6 


6 


80 




10 


3 


25 


1.6 


7 


80 






4 


3S 


5.2 


0 


90 






5 


37 


6 


0 


90 




IS 


6 


42 


5 


0 


90 




7 


45 


4.8 


0 


90 





The invention has been particulariy described with reference to prefeired embodiments thereof, it will be under- 
stood by those skilled in the art, however, that changes In form and details may be made therein without depart- 
20 ing from the spirit and scope of the Inventbn. 



Claims 

2S 1 . A process for developing a positive radiation sensRhre resist film comprised of qulnone diazide sulfonb 
acid derivatives and alkali soluble resin that has been coated on a substrate and exposed to ladlaSon tofonnn 
a surface relief pattern which comprises: 

(a) contacting the exposed film with a solution comprising an organic base aqueous solution adjusted to 
a concentration that does not give development of the photoresist and containing a cationlc surfactant from 

30 about 0.0001 to about 1.0% and more preferably from about 0.001 to about 0.75% and most preferably 
0.01 to 0^5% by weight of the total solution. 

(b) subjecting said film to an aqueous rinse, and 

(c) contacting the said fDm with an organic aqueous base developer solution having a pH of at least 9 and 
containing from about 0,0001 to 5% and more preferably firom about 0,001 to about 2% based on the weight 

35 of developer of a fluoFocart>on surfactant having the fonmula: 

where Y Is a a radical selected from the group -CH2CH2D-, -SO2NR' -SOs-, -SOaNCROCHaCOa-, -CO^ 
and -CO-NR'- wherein Rf is either a straight or branched chain of the formula CpF2pf 1 where £ Is an integer 
of from 3-17 and whmin R Is hydrogen ch* an acs^ or ali^i radical of 1 to 30 carbon atoms and m Is an 
40 integer of 2 to 26 and preferably where m Is an integer of 5-26, and ^ is hydrogen or an allqi radical of 
1-6 carbon atoms unti! the exposed portions of the film are dissolved. 

2. The process in Claim 1 in which- the organic base in Step (a) is tetramethylammonium hydroxide. 

3. The process in Claim 1 in which the organic base in Step (a) is (2-hydroxyethyI)trimethyIammoniunn hyd- 
roxide, . 

45 4. The process of Claim 1 in which the cationlc surfactant in Step (a) comprises a compound selected from 
those having the frnmula: 



. ^2 

so { ) 

/ \ 
*1 ^2 



55 



where R3 is a cyclic gioup of from 2 to 6 carbons with from 0 to 3 heteroatoms chosen from the group O, N and 
S provided that each het«x>atom Is not bonded to anotheror a quaternary nitrogeiu Ri are saturated orunsatu- 
lated, straight or branched hyAoearbon diains f from 6 to 20 carbons. R2 Is fiie same as Ri except has 1 to 
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120 carbon atoms. X- may be Cl-,h, Br, CH3SO4- or CH3CH2SO4- 

5. The process of Claim 4 in which the cationic surfactant in Step (a) comprises: 



5 C5H^3 ^ CH^ CH^ 

/ \ / 2 5 4 

C2H5 CH^ CH^ 

10 

6. The process of Claim 1 1n which the cationic surfactant in Step (a) comprises a compound selected from 
those having the fonnui&* 



15 ^3 

R — N— 



20 



25 



30 



where and E%> are as described above; R3 is an a\k^ group of betv^reen 1 and 4 carbons; and R4 is a saturated 
or unsaturated straight or branched hydrocarbon chain of from 1 to 4 carbons or phenalkyi v^ereln the all^l 
moiety has from 0 to 3 carbons. 

7. The process of aaim 6 in which the cationic surfectant in Step (a) comprises: 

CH, 
CH3 



8. The process of Claim 1 in which the cationic surfactant in Step (a) comprises a compound selected from 
tiiose having the formula: 

35 

^3 



8 — N±_R X" 
R 



where Ri , R2. and R3 are as described above. R4 is a saturated or unsaturated straight or branched hydrocar- 
bon chain containing 1 to4quaternary amnionhjm groups -(N^RsReRr) wherein Rsisasaturatedorunsaturated 
45 straight or branched hydrocarbon chain of from 1 to 20 carbons, Rq and R7 are the same or different and each 
is an ali^l group of fmm 1 to 4 carbons. 

9. The process of Claim 8 In which the cationic surfectant in Step (a) comprises: 

CH-j CH, 

I I 

CH3 CH3 

55 10. The process of Oaim 1 in which the cationic surfactant in Step (a) comprises a compound selected 
lirom those having the fomiula; 
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I 

« CHs 

where is a hydrocarbon chain derived from coconut oils. and are hydroxy alkyl groups containing be- 
tween and 4 cartnns. 

io 11. The process of Qsam 1 0 in which the cationic surfectant in Step (a) comprises: 

CH-CH,OH 

« CgH^g— Ni-CHjCHjOH Cl 

CH3 

12. The process in Claim 1 in which the surfactant in Step (c) is CF3(CF2)6-CH2CH20-(CH2CH20)4H, 
20 13. The process in Claim 1 in which the organic base in Step (c) is tetramethyiammonlum hydroxide. 

14. The process in Daim 1 in which the organic base in Step (c) is (2-hydro)(yethyl)trimethylanimonium 
hydroxide. 

1 5. The process in Claim 4 in which the organic base in Steps (a) and (c) is tetramethylammonium hydroxide 
and the surfactant in Step (c) is CF3(CF2)6-CH2CH20-(CH2CH20)4H. 

2S 16. The process in Claim 5 in which the organic base in Steps (a) and (c) is tatramethylammonium hydroxide 
and the surfactant in Step (c) is CF3(CF2)6-CH2CH20-(CH2CH20)4H. 

i 7. The process in Ciaim 6 in which the organic base in Steps (a) and (c) is tetramethyiammonium hydroxide 
and the surfactant In Step (c) is CF3{CF2)6-CH2CH20-(CH2CH20)4H. 

1 8. The process in Ciaim 7 in which the organic base in Steps (a) and (c) is tstramethylammonium hydroxide 
so and the surfactant in Step (c) is CF3(CF2)6-CH2CH20(CH2CH20)4H. 

1 9. The process in Ciaim 8 in which the organic base in Steps (a) and (c) is tetramethyiammonium hydroxide 
and the surfactant in Step (c) is CF3{CF2)6-CH2CH20-(CH2CH20)4H. 

20. The process in Claim 9 in v^ich the organic base in Steps (a) and (c) is tetramethyiammonium hydroxide 
and the surfactent in Step (c) is CF3(CF2)6-CH2CH20-(CH2CH20)4H. 

35 21. The process in Cfaim 10 in which the organic base in Steps (a) and (c) is tetramethyiammonium hyd- 
roxide and the surfactent in Step (c) is CF3(CF2)6-CH2CH20-(CH2CH20)4H. 

22. The process in Claim 1 1 in which the organic base in Steps (a) and (c) is tetramethyiammonium hyd- 
roxide and the surfactent in Step (c) is CF3(CF2)6-CH2CH20-(CH2C^^20)4 H. 

23. The process in Ciaim 4 in which the organic base in Steps (a) and (c) is (2-hydrc»(yeth^)trimethyiam- 
40 monium hydroxide and the surfactent in Step (c) is CF3(CF2)rCH2CH2CKCH2CH20)4H. 

24. The process in Claim 5 in which the organic base in Steps (a) and (c) is (2-hydroxyethyl)trimethyiam- 
monium hydroxide and the surfactent in Step (c) is CF3(CF2)e-CH2CH20-{CH2CH20)4H. 

25. The process In Claim 6 in which the organic base in Steps (a) and (c) is (2-hydroxyethyI}trimethyiam- 
monium hydroxide and the surtectent in Step (c) is CF3(CF2)e-CH2CH20-(CH2CH20)4i-i. 

4S 26. The process in Clam 7 in which the organic base In Steps (a) and (c) Is ^-hydroxyethyl)tdmethylam- 
monium hydroxide and the surfactent in Step (c) is CF3(CF2)6-OH2CH20-(CH2CH20)4H. 

27. The process in Claim 8 in which the organic base in Steps (a) and (c) Is (2-hydroxyethy))trimethylam- 
monium hydroxide and the surtectent In Step (c) is CF3(CF2)rCH2CH20-(CH2CH20)4lH. 

28. The process in Claim 9 in which the organic base in Steps (a) and (c) is (2-hydraxyethyl)trimethylam- 
so monium hydro)dde and the surtectent In Step (c) is CF3((^2)e-0H2CH20-(CH2CH20)4H. 

29. The process in Claim 10 in which the oi^anic base in Steps (a} and (c) is (2-hydroxyethyf)fi1methylam- 
nronium hydroxide and the surfactant in Step (c) is CF3(CF2)6-CH2CH20-(CH2CH20)4H. _ 

30. The process in Ciaim 1 1 in which the organic base in Steps (a) and (c) is (2-hydroxyethyf)trimethyiam- 
monium hydroxid and the surfactent in Step (c) is CF3(CF2)ff-CH2CH20-(CH2CH20)4H. 

ss 
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Pat ntansprOch 

1 . Veifahren zur Entwicklung ines sirahlungssensltiven Positivlaclcnims, der Chinondiazidsuifonsaurede- 
rivate und alkalilosliches Harz enthalt, und der auf ein Substrat au^ebracht und mJt Sirahlung bdtchtet wufde, 

s um ein rSumliches Oberfiichenmuster heizustelien, umfassend: 

(a) Kontaktieran des belichtaten Rims mlteinerLSsung, die eine wiftrige L5sung efner organischen Base 
enthilt und auf eine Konzentration eingestellt ist, die ntclit zur Entwlckiung des Photolacks fuhrt, und ein 
kationisches oberflachenaktlves Mittef von etwa 0,0001 bis etwa 1,0%, vorzugsweise von etwa 0,001 bis 
etwa 0,75% und besonders bevorzugt 0,01 bis 0,25 Gew.*-% der gesamten IjSsung enMIt, 

10 (b) walUiges SpQIen des Films und 

(c) Kontaktleren des Films mit ^nerorganlschen wSISrigen Basenentwickler-L6sung, die einen pH von min- 
destens 9 aufweist und von etwa 0,0001 bis 5% und vorzugsweise von etwa 0,001 bis etwa 2% auf Basis 
des Entwicklep-Gewichts an einem oberflachenaictiven Fiuorkohlenwasserstoff enthilt, mitderFomiel: 

RrY-{CH2CH20)mR 

IS bei der Y ein Rest tst, ausgewahit aus der Gruppe -CH2CH2O-, -SOaNR'-, -SOs-i -SO2N(R')CH2C02-' - 
CO2- und -CO-NR'-, worin Rr enbveder eine gerade Oder eine verzweigte Kette der Fonnel CpF2p^i ist, bei 
der p eine ganze Zahl von 3-17 ist und worin R Wasserstoff oder ein Acyi-oder Aikyirest mit 1 bis 30 Koli- 
ienstoftetomen ist, und m eine ganze Zahl von 2 bis 26 ist, und wo voizugsweise m eine ganze Zahl von 
5-26 ist, und R^ Wasserstoff oder ein Alkylrest mit 1-6 Kohlenstoffatomen ist, bis die belichteten Telle des 

20 Films aufgeldst sind. 

2. Verfahren nach Anspruch 1 , worin die organlsche Base in Schritt (a) Tetramethyiammoniumhydroxid ist 

3. Verfahren nach Anspruch 1, worin die organlsche Base in Schritt (a) (2-Hydoxyethyl)trimethylammo- 
niumhydroxid ist 

4. Veifahren nach Anspruch 1 , worin das kationische oberftSchenaktive Mittel in Schritt (a) eine Verbindung 
25 enthilt, ausgewihit aus sol^en mitderFomiel: 



«3 
( ) 

/ \ 
Rl R2 

35 worin eine zykilsche Gruppe von 2 bis 6 Kohlenstoffotomen mit von 0 bis 3 IHeteroafcomen, ausgewihlt aus 
der Qnjppe 0, N und S ist, vorausgesefzt, daE jedes Heteroatom nicht an ein anderes oder an einen quater- 
naren Stickstoff gebunden ist, Rt gesattigte oder ungesattigte, gerade oder verzweigte Kohienwasserstoffket- 
ten von 6 bis 20 Kohienstoffatomen sind, R2 gieich wle Ri 1st duller dal^ er 1 bis 120 Kohlenstoffatome liat 
und wobei X- Ch, h Br, CH3SO4- oder CH3CH2S04' sein kann. 

40 5. Verfahren nach Anspruch 4, worin das kationische oberfiachenakthre Mittel in Schritt (a): 



55 




C2H5 

enthalt 

so 6. Verfahien nach Anspnich 1 , worin das kationische oberfiachenakth/e Mittel in Schritt (a) eine Verbindung 
enthSlt ausgewahit aus solchen mit der Fonmel: 



R — N— R, 
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s 



worin Ri und R2 wi oben beschrieben sind, R3 eine Aikyigruppe zwischen 1 und 4 Kohlenstolfatomen ist und 
R( eine gesattigte oder ungesattigte, gerade Oder veizwelgte Kohienwasserstoffkette von 1 bis 4 Kohlenstoff-> 
atoman Oder Phenyialkyl ist, worin die Alkylgrupp. von 0 bis 3 Kohlenstof^tomen hat 

7. Verfiahren nach Anspruch 6, worin das katlonische oberflachenakiive Mitie! in Schiitt (a): 

enthalt. 

6. Verfahren nach Anspmch 1 , worin das kationische oberflachenaktive MitteS in Schritt (a) eine Verbindung 
IS enthSIt, ausgewShIt aus solchen mit der Formel: 



20 



worin Ri, R2 und R3 wie oben besciirieben sind, R4 eine gesatdgte oder ungesaffigte, gerade oder veizweigte 
25 l^hienwasserstoffkette 1st, die 1 bis 4 quatemare Ammoniunigruppen -(ishRsReRr) enthalt, worin R5 eine 
gesattigte oder ungesattlgte, gerade oder verzwelgte Kohienwasserstoffkette von 1 bis 20 Kohlenstoffatomen 
ist, Re und R7 gieich oder verschieden sind, und jeder eine Aikyigruppe von 1 bis 4 Kohlenstoffatomen ist 
9. Verfeihren nach Anspruch 8, worin das kationische oberflachenaktive Mitte! in S^rlit (a): 



30 



40 



4S 
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I I 
CI"" ( N— ( CHj )~Ni^CH3 1 Cl'^ 

enthalt 

10. Verfiahren nach Anspruch 1, worin das kationische oberfl§chenaktive Mittel in Schritt (a) eine Verbin- 
dung enthSilt, ausgew3hlt aus solchen mit der Formel: 

R- — N— r;, x*" 

I 



worin R3 eine aus Kokosnu&olen stannmende Kohienwasserstoffkette ist, und R^ und R2 Hydioxyall^lgruppen 
sind. die zwischen 1 und 4 Kohlenstoffatome enthalten. 
so 11. Verfahren nach Anspruch 1 0, worin das kationische oberiiachenaktive Mittei in Schritt (a): 

CHjCHjOH 



CgH^g — K— CH2CH2OH CI" 
CH3 
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enthilt 

12. V rfahren nach Anspruch 1. worin das oberflachenakQv Mlttel in Schritt (c) CFs(CF2)8-CH2CH20- 
(CH2CH20)4H isL 

13. Verfehran nach Anspruch 1, worin die origanische Base in Schritt (c) Tetramethytanvnoniumhydraxid 

6 iSt 

14. Verfahren nach Anspruch 1, worin die organische Base in Schritt (c) (2-HydroxyethyI)trinf)ethylammo- 
niumhydfDxid isL 

15. Verfahren nach Anspruch 4, worin die organische Base in den Schritten (a) und (c) Tetramethyiammo- 
niumhydroxid und das oberfl§chena»cave Mittel in Schritt (c) CF3(CF2)e-CH2CH2CHCH2CIH20)4H ist. 

10 1 6. Verfishren nach Anspruch 5, worin die organische Base in den Schritten (a) und (c) Tetramethylantnio- 
niumhydraxid und das oberfiachenaktive Mittel in Schritt (c) CF3(CF2)rCH2CH20-(CH2CH20}4H ist. 

17. Verfahren nach Anspruch 6, worin die organische Base in den Schritten (a) und (c) Tetramethylammo- 
nlumhydroidd und das oberRachenakllve Mittel in Schritt (c) CF3(CF2)6-CH2CH20-{CH2CH20)4H Ist, 

18. Verfahren nach Anspruch 7, worin die organische Base in den Schritten (a) und (c) Yetramethylammo- 
16 niumhydroxid und das oberflSchenakyve Mittel in Schritt (c) CF3(CF2)rCH2CH20-(CH2CH20)4H ist 

1 9. Verfahren nach Anspruch 8, worin die organische Base in den Schritten (a) und (c) Tetramethyiammo- 
niumhydroxid und das oberilachenaldlve Mittel in Schritt (c) CF3(CF2)6-CH2Ci^20-(CIH2CH20)4H ist 

20. Veriahren nach Anspruch 9, worin die organische Base in den Schritten (a) und (c) Tetramethyiammo- 
nlumhydroxid und das oberfiachenaktive Mittel in Schritt (c) CF3 (CF2}6-OH2CH20-(CH2CH20)4H ist 

20 21. Verfahren nach Anspruch 10, worin die organische Base in den Schritten (a) und (c) Tetrametiiylam- 
ndoniunnhydroxid und das oberilichenaktive Mittel in Schritt (c) CF3(CF2)e-CH2CH20-(CH2CiH20)4H ist 

22. Verfahren nach Anspruch 11, worin die organische Base in den Schritten (a) und (c) Tetramethyianv- 
moniumhydroxid und das oberiiachenaktive Mittel in Schritt (c) CF3(CF2)e-CH2CH20-(CH2CH20)4H ist 

23. Verfahren nach Anspruch 4, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyl)trb 
25 methylammoniumhydroxid und das oberilichenaktive Mittel in Schritt (c) CF3(CF2)6-CH^H20-(CH2CH20)4H 

ist 

24. Verfahren nach Anspruch 5, worin die organische Base in den Schritten (a) und (c) {2-Hydroxyett)yl)tri- 
mettiylanr»monlumhydroxid und das oberiiachenaktive Mittel in Schritt (c) CF3(CF2)e-CH2CH20^CH2CH20)4H 
ist 

30 25. Verfahren nach Anspruch 6, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyl)tri- 
methylanr^moniunnhydroxid und das oberiiachenaktive Mittel in Schritt (c) CF3(CF2)e-CH2CH20-(CH2CH20)4H 

ISt 

26. Verfahren nach Anspruch 7, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyi)tri- 
methyiammoniumhydroxki und das oberiiachenaktive Mittei in Schritt (c) CF3(CF2)6-CH2CH20KCH2CH20)4H 

3S ist 

27. Verfahren nach Anspruch 8, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyi)tri" 
mettiylammoniumhydroxid und das oberiiachenaktive Mittel in Schritt (c) CF3(CF2)rCH^H20-(CH^H20)4H 
1st 

28. Veriahren nach Anspruch 9, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyettiyl)tri- 
40 mettiylammoniumhydrQxkJ und das oberiiachenaktive Mittel in Schritt (c) CF3(CF2)rCH2CH20-(CH2CH20)4H 

ist 

29. Verfahren nach Anspruch 1 0, worin die organische Base in den Schritten (a) und (c) (2-Hydroxyethyl)tri- 
mettiylamrrwntunihydroxid und das oberflichenaktive Mittel in Schritt (c) CF3(CF2}rCH2CH20-(CH2CH20)4H 
ist 

46 30. Verfahren nach Anspruch 1 1 , worin die organisclie Base in den Schritten (a) und (c) (2-Hydroxyethyl)trl- 
methylammoniumhydroxid und das oberiiachenaktive Mltte! in Schritt (c) CF3(CF^e-CH2CiH20-(CH2CH20)4H 
Ist 



60 Revendieafions 

1 . Proc6d6 pour le d^veloppement d'une photorSserve positive sensible 6 rin^diation constitute par des 
d^^s de racide sulfonique quinone-diazide et de r^sine alcalino-soluble qui ont 6t6 revSttis d'un substrat et 
exposes k I'irradiation pour former un dessln n relief qui compr nd les stapes consistant k : 
' 65 a) mettre en contact le film expos6avecunesoluti n comprenant une solution aqueuse d baseorganiqu 
ajustde k une concentration qui ne donne pas le diveloppernent de la phott)r6serv et contenant un agent 
tensioactif cationiqu d*environ 0,0001 jusqu'k environ 1,0 % et de fa^ pius prUfMe d'envin>n 0,001 
Jusqu*£i environ 0,75 %etd fagon plus pr6f6r6e d 0.01 jusqu'§ 0,25 % npoidsd la sdluHon totale. 
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b) soumettrelefiimdunrin9a9eaqu iix,et 

c) mettre en contact \e film avec une solution de rdv^lateur de base aqueuse organique ayant un pH d'au 
moins 9 et contenant environ 0»0001 jusqu'6 5 % et defa^on plus pr6fi6r6e d'environ 0,001 jusqu'S environ 
2 % en poids iapport6 au poids du r6v6iateur d'un agent tensioactif fluorocarbon^ ayant la formule : 

5 RrY-(CH2CH20)„R 

dans laqueile Y est un radical choisi parmi le groupe -CH2CH2O-, -SO2NR -SO3-, -S02N{R')CH2C02-, - 
COz- et -CO-NR - ou Rf est soit une chatne rectiiigne ou ramillSe de fonnule CpF2pvi dans laqueUe p est 
un nombre entier de 3-17 et dans iaquelie R est I'hydn^^ne ou un radical acyle ou alkyte de 1 d 30 atomes 
de carbone et m est un nombre enttar de 2 Jusqu'd 26 et de pr^fdrence oO m est un nombre entier de 5-26 

10 et R' est f 'hydrog&ne ou un radicate alkyle de 1^ atomes de carbone Jusqu'd dissolution des portions expo- 
sdes du film. 

2. Proc§dS selon la revendication 1, dans lequel la base organique de r^tape (a) est de Thydroxyde de 
tdtram6thyiammonium. 

3. ProcSd^ selon la revendication 1, dans lequel la base organique dans r^tape (a) est Thydroxyde de (2- 
15 hydroxySthyl)trim§thyiamnionlum. 

4. Proc^dS selon la revendication 1 dans lequel I'agent tensioactif catlonique de Ptope (a) comprend un 
compos6 choisi pamil ceux ayant la fonrnuie : 



20 



25 



35 



40 



SO 



«3 

( ) 

/ \ 



dans laqueile R3 est un groupe cyclique de 2 ^ 6 atomes de carbone avec de 0 d 3 hdt^roatomes choisis panni 
le groupe O, N et S dans la mesure oD cheque h6t6roatome n'est pas M d un autre ou ^ un azote quatemaire. 
R\ repr^sente des chatnes satur^es ou non satur6es, rectilignes ou ramifides hydrocarbondes de 6 & 20 atomes 
30 de carbone. R2 est identlque h Ri sauf qu'il possdde 1 k 120 atomes de carbone. X~ peut Stre Ch, h« Br, 
CH3SO4- ou CH3CH2SO4- 

5. Proc6d§ selon la revendication 4, dans lequel I'agent tensioactif catlonique de F^tape (a) est constitu§ 
par: 



CgH^3 ^ CHj -CH^ 

6. Proc^d^ selon la revendication 1, dans lequel Tagent tensioactif catlonique de I'^tape (a) est constituS 
par un compost c^oisf parmI ceux ayant la f orniule : 

^3 



1; 

^ I ^ 

R. 



dans laquelie R^ et R2 sont tels que d^cnt ci-dessus ; R3 est un groupe alkyie comprenant entre 1 et4 atomes 
de carbone ; et R4 est une chatne hydrocarbonde satur^e ou non saturSe, rectiiigne ou ramifide de 1 d 4 atomes 
de carbone ou phSnyiall^le ou la partie alkyle poss^de d 0 d 3 atomes de carbone. 

7. Proc6d§ selon ia revendication 6, dans lequd I'agent tenstoadif cafionique de Tdtape (a) est constttu^ 
ss par : 
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10 



IS 



CH3 

8. Pioe6d6 selon la revendication 1 , dans lequel ['agent tensioactif cationique de r&ape (a) est constftu^ 
par un compost choisi panni eeux ayant la fbrmule : 

K 

R — N~R, X 
«4 



R2etR3 8onttels qued§crits cl-dessus. R4estunechaTne hydrocarbon^e satur6e ou insatur^e. rectillgne 
ou ramifide contenant 1^4 groupes d'ammonium quatemaire -(Nh'RsReRr ) oik R5 est une chalne hydrocarbo- 
n6e saturSe ou insatur6e rectlligne ou ramlfide de 1 ^ 20 atomes de carbone. Re et R7 sont identiques ou dif- 
20 f6rant8 et chacun est un groupe allele de 1 ^ 4 atomes de carbone. 

9. Proc&d6 selon la levendicatfon 8, dans lequel Tagent tensbactif cationique de Pdtape (a) est oonstitu^ 
par: 



25 



30 



d5 



40 



CI- lCi4.H29— N^tCHj)— n:^CH3 3 CI" 
CHj CH3 

1 0. Proc6d6 seion la revendication 1 , dans lequel Tagent tensioactif cationique de T^tape (a) est constttu§ 
par un compost choisi parmi ceux ayantia fonnuie : 

CH, 

oii R3 est une chalne hydrocarbon^e d6riv6e des huHes de nobc de coco. R^ et R2 sont des groupes hydroxy- 
alkyle contenant entre 1 et 4 atomes de carbone. 

11. Proc6d§ selon (a revendication 10, dans lequel ['agent tensioactif cationique de F^tape (a) est constltud 
par: 

4S 

CH.CH-5OH 
CgHjg — N— CHjCHjOH CI 
- CH3 

12. Proc^d^ selon la revendication 1, dans lequel I'agent tensioactif de Tdtape (c) estCF3(CF2)e-CH2CH20- 
(CH2CH20)4H. 

S6 13. Proc§d6 selon la revendication 1, dans lequel la base organlque de r^tape (c) est Thydroxyde de t§tra- 
mdthylammonium. 

14. Proc6d6 selon la revendication 1, dans lequel la base organlque d r^tape (c) est rhydroxyd d (2- 
hydrQxy6thyI)trlm6th)danmonUim. 
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15. Proc^d6 selon la revendication 4, dans lequel ia base organique des stapes (a) et (c) est I'hydraxyde 
de t6tram6thyiammonium et ('agent tensioactif de Tdtape (c) est CF3(CF2)rCH2CH2CHCH2CH20)4H. 

16. Proc^d6 selon la revendication 5. dans lequel la base organique des stapes <a) t (c) est Thydroxyde 
de tdtam^thylammonium et I'agenttensioactff de I'tope (c) est CF3(CF2)6-CH2CH20-(CH2CH20)4H. 

17. Proc^d^ selon ta revendication 6, dans lequel la base organique des dtapes (a) et (c) est Thydroxyde 
de t6tram6thylammonium et I'agenttensioactif de r6tape (c) est CF3(CF2)rCH2CH20-(CH2CH20)4H. 

18. Proc6d6 selon la revendication 7, dans lequei la base organique des stapes (a) et (c) est Thydroxyde 
de t^tram^thylammonium et Tagent tensloactif de I'dtape (c) est 0F3(CF2)6*CH2GH2O-(CH2CH2O}4H. 

ia Procdd6 selon la revendication 8, dans lequel la base organique des Stapes (a) et (c) est rhydroxyde 
de tdtramSthylammonium et Pagent tensloactif de T^tape (c) est CF3(CF2)6-OH2CH20-(CH2CH20)4H. 

20. ProcSdd selon la revendication 9, dans lequel la base organique des Stapes (a) et (c) est rhydroxyde 
de IdtramSthylammonium et I'agent tensloactif de Pdtape (c) est CF3(CF2)rCH2CH2<><CH2CH20}4H. 

21. ProcSdS selon fa revendication 1 0, dans lequel la base organique des Stapes (a) et (c) est rhydroxyde 
de tStramSthyiammonium et Tagent tensloactif de I'Stape (c) est CF3{CF2)e-CH2CH20-(CH2CH20)4H. 

22. ProcSdS selon la revendication 1 1, dans lequel la base organique des Stapes (a) et (c) est rhydroxyde 
de tStramSthyfanmonium et Tagent tensloactif de rstape (c) est CF3(CF2)rCH2CK20-(CH2CH20)4H. 

23. ProcSdS eelon la revendication 4, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySthyl}trimSthyfammonium et Pagent tanslc^clif de PSfape (c) est CF3(CF2)s-CH2CH20- 
(CH2CH20)4H. 

24. ProcSdS selon ta revendication 5, dans lequei ia base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySthyf)trimSthylannmontum et Tagent tensioactif de rstape (c) est CF3(CF2}rCH2Ch4o- 
(CH2CH20)4H. 

25. ProcSdS selon ta revendication 6, dans lequel ta base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxy6thyi)trim6thytammoniunri et ('agent tensioactif de I'Stape (c) est CF3(CF2)8-CH2CH20- 
(CH2CH20)4H. 

26. ProcSdS selon ia revendication 7, dans lequel la base organique des Stapes (a) et (c) est rhydroxyde 
de {2-hydroxy6thyl)trlmSthylammonium et Tagent tensioactif de I'Stape (c) est CF3(CF2)6-CH2CH20- 
(CH2CH20)4H. 

27. ProcSdS selon ia revendication 8, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySthyl)triinSthylanunoniuin et I'agent tensioaotif de I'Stape (c) est CF3(CF2)rCH2CH20- 
(CH2CH20)4H. 

28. ProcSdS selon la revendication 9, dans lequel la base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySthyI)trimSthylammonium et Pagent tensioactif de PStape (c) est CF3(CF2)6-CH2CH20- 
(CH2CH20)4H. 

29. ProcSdS selon la revendication 10, dans lequel la base oiganlque des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySth^)tninSthylamnionium et I'agent tensioactif de rStape (c) est CF3(CF^e-CH2CH20- 
{CH2CH20)4H. 

30. ProcSdS selon la revendication 1 1 . dans lequel ia base organique des Stapes (a) et (c) est I'hydroxyde 
de (2-hydroxySthyl)trimSthyiainmonium et I'agent tensioactif de I'Stape (c) est CF3(CF2)rCH2CH20- 
CH2CH20)4H. 
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